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ABSTRACT

In recent years there is a tremendous increase of drug resistant pathogens, especially Mycobacterium tuberculosis
leading to the design and development of newer antimycobacterial compounds. The reaction of various 3-amino-2-
substituted phenyl quinazolin-4-one with chloroacetic acid provided 2-(4-oxo-2-substituted phenyl quinazolin-
3(4H)-yl amino)acetic acid. The structure of the compounds has been confirmed by IR, *HNMR, Mass spectral data
and Elemental analysis. Antitubercular and antibacterial activities were performed by microbroth dilution and cup-
plate method respectively. The compounds have also been screened for antioxidant activity by DPPH method.
Though the compounds showed moderate antioxidant activity, two compounds have shown good antitubercular
activity and better antibacterial activity compared to the standard drug.
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INTRODUCTION

A number of substituted quinazolin-3{(#ones were found to exhibit antitubercular [1] til&acterial [2],
antimicrobial [3], anti-inflammatory [4] and CNS plessant [5] activities. In continuation of oureasch work on
quinazolinone analogs herein we report the syrshefstitte compounds 2-(4-oxo-2-substituted pheqyinazolin-
3(4H)-yl amino)acetic acid (2a-m)from 3-amino-2-sukggtd phenyl quinazolin-4-one and evaluation of rthei
antitubercular, antibacterial and antioxidant datiés. The intermediate 3-amino-2-susbtituted phepynazolin-4-
one (1) was obtained by the reaction of 2-susktitythenyl benzoxazin-4-one with hydrazine hydrtte, later
compound was prepared by the reaction of subglitatgl acid chloride with anthranilic acid in pyine. The 3-
amino-2-susbtituted phenyl quinazolin-4-one (1) weected with chloroacetic acid in the presencabsblute alco-
hol to obtain the title compounds 2a-m (Figure thene 1). Formation of the title compounds (2a-nasw
confirmed by their IR'HNMR, Mass and elemental analysis.

MATERIALS AND METHODS

Melting points were measured in open capillary tuaed are uncorrected. IR (KBR) spectra were recbna film
or in potassium bromide disks on a Perkin-Elmesp8ctrophotometen (max in cm-1) andH NMR spectra on a
DPX 300 MHz Bruker FT-NMR spectrophotometer. Theroiital shifts were reported as parts per milli@mpgm)
using tetramethyl silane (TMS) as internal standdidss spectra were obtained on a JEOL-SX-102umsnt
using fast atom bombardment (FAB positive). Thegpess of the reaction was monitored on a readymiida gel
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plates (Merck) using n-hexane: ethyl acetate asheest system. Spectral data (UV, IR, IHNMR and Msgectra)
confirmed the structure of the synthesized compsund

Synthesis of 3-amino-2-(substitutedphenyl) quinazim-4(3H)-one (1):

2-(Substituted phenyl)-1,3-benzoxazin-4-one (0.@lenwas taken in a round bottomed flask contairdbgolute
alcohol, hydrazine hydrate (0.03 mole) and the extst were refluxed for 5 h. The reaction mixtureswaoled to
obtain the solid product and was recrystallizednfrrdcohol.

Synthesis of 4-0x0-2-(substituted phenyl)H-quinazolin-3-ylamino)-acetic acid (2a-m).

3-amino-2-substituted phenyl quinazolinones (0.0teng taken in a round bottomed flask and refluxdath w
absolute alcohol and chloroacetic acid (0.01myf&h. The reaction was monitored by TLC. After toenpletion
of reaction contents were cooled to collect thedsotystals and recrystallized from absolute aldoldl the
compounds were prepared by following the similarxcedure.

4-0Oxo-2-phenyl-4H-quinazolin-3-ylamino)-acetic acid (2a):

Ci16H13N303, Mol wt: 295, m.p: 180-23, yield: 39.78%max: 223, IR (KBR) cm-1: 3305 (Ar OH str), 3214 (NH
str), 3032 (cyc CH str), 1663 (Ar C=0 str), 1561 @=C str), 1470 (Ali CH str), 765 (Ar CH out ofgrle bend).
HNMR (CDCI3) :8(ppm) 8.29-8.31 (d,1H,NH), 7.47-7.81 (m,9H,ArH)Y)B(s,2H,CH). m/e: 295.

2-(2-chloro-phenyl)-4-oxo-4H-quinazolin-3-ylamino)-acetic acid (2b):

C1eH12N305Cl, Mol wt: 332, m.p: 160-62, yield: 81.96%max: 221, IR (KBR) cm-1: 3285 (Ar OH str), 3083 (Ar
NH str), 3012 (Ar CH str), 1674 (Cyc C=0 str), 16¥2 C=C str), 1470 (Ali CH str), 1079 (Ar C-CI §t764 (Ar
CH out-of-plane bend}HNMR (CDCI3) : §(ppm) 8.34-8.36 (d,1H,NH), 7.43-7.83 (m,7H,ArH)9%.(s,2H,CH).
m/e: 334.

(4-oxo-20-tolyl-4H-quinazolin-3-ylamino)-acetic acid (2c):

C17H15N303, Mol wt: 309, m.p: 140-42, yield: 36.19%max: 221, IR (KBR) cm-1: 3317 (Ar OH str), 3269 (NH
str), 3062 (Ar CH str), 1677 (Cyc C=0 str), 1607 @=C str), 1470 (CH2, CH bend), 1468 (Ali CH si#y,0 (Ar
CH out-of-plane bend}HNMR (CDCI3) : §(ppm) 8.32-8.34 (d,1H,NH), 7.26-7.80 (m,7H,ArH)8@.(s,2H,CH),
2.28 (s,3H,CH). m/e: 310.

2-(4-chloro-phenyl)-4-oxo-4H-quinazolin-3-ylamino)-acetic acid (2d):

C16H12N305Cl, Mol wt: 332, m.p: 185-87, yield: 44.44%max: 220, IR (KBR) cm-1: 3310 (Ar OH str), 3214 (Ar
NH str), 2926 (Ar CH str), 1671 (Cyc C=0 str), 1589 C=C str), 1470 (Ali CH str), 1091 (Ar C-CI $tr769 (Ar
CH out-of-plane bendYHNMR (CDCI3) : §(ppm) 8.23-8.25 (d,1H,NH), 7.44-7.87 (m,8H,ArH)55.(s,2H,CH).
m/e: 334.

2-(4-methoxy-phenyl)-4-oxo-#-quinazolin-3-ylamino)-acetic acid (2e):

C17H15N304, Mol wt: 325, m.p: 183-84, yield: 32.91%max: 221, IR (KBR) cm-1: 3304 (Ar OH str), 3217 (NH
str), 2967 (Ar CH str), 1673 (Cyc C=0 str), 1607 &=C str), 1450 (Ali CH str), 1252 (Ar C-O-C stf68 (Ar CH
out-of-plane bend):HNMR (CDCI3) : §(ppm) 8.21-8.23 (d,1H,NH), 6.69-7.88 (m,8H,ArH)55.(s,2H,CH), 3.31
(s,3H,CH). m/e: 326. Elemental analysis: Calcd%:Found% Q&®52.75, H 4.62:4.71, N 12.92:12.81.

2-(2-bromophenyl)-4-oxoquinazolin-3(#)-ylamino)acetic acid (2f):

C16H12N303Br, Mol wt: 374, m.p: 135-38, yield: 54.05%amax: 221, IR (KBR) cm-1: 3312 (Ar OH str), 3262 (Ar
NH str), 3058 (Ar CH str), 1677 (Cyc C=0 str), 16@k C=C str), 1470 (Ali CH str), 1027 (Ar C-Br 3tf768 (Ar
CH out-of-plane bend). m/e: 376. Elemental analy@8&cd%:Found% C 51.35:51.27, H 3.20:3.28, N 31.2.32.

2-(4-nitrophenyl)-4-oxoquinazolin-3(4H)-ylamino-acetic acid (29):

C16H12N40s, Mol wt: 340, m.p: 240-43, yield: 50.09%max: 221, IR (KBR) cm-1: 3303 (Ar OH str), 3220 (WH
str), 3033 (Ar CH str), 1677 (Cyc C=0 str), 1581 @=C str), 1519 (Ar NO2 str), 1470 (Ali CH str)6& (Ar CH
out-of-plane bend). m/e: 341. Elemental analys@c@o:Found% C 56.47:56.42, H 3.53:3.61, N 16@&381
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2-(4-oxo-2m-tolylquinazolin-3(4H)-ylamino)acetic acid (2h):

C17H15N305, Mol wt: 309, m.p: 112-114, yield: 86.73%max: 221, IR (KBR) cm-1: 3283 (Ar OH str), 3124 (Ar
NH str), 2919 (Ar CH str), 1672 (Cyc C=0 str), 1584 C=C str), 1433 (Ali CH str), 773 (Ar CH out-plane
bend). m/e: 310.

2-(4-oxo-2p-tolylquinazolin-3(4H)-ylamino)acetic acid(2i):

C17H15N303, Mol wt: 309, m.p: 150-53, yield: 60.24%max: 221, IR (KBR) cm-1: 3308 (Ar OH str), 3200 (NH
str), 3033 (Ar CH str), 1686 (Cyc C=0 str), 1609 @=C str), 1468 (Ali CH str), 774 (Ar CH out-ofgsle bend).
m/e: 310. Elemental analysis: Calcd%:Found% C 666822, H 4.854.81, N 13.5913.66.

2-(3-chlorophenyl)-4-oxoquinazolin-3(44)-ylamino)acetic acid (2)):

C16H12N305Cl, Mol wt: 332, m.p: 170-74, yield: 63.82%max: 220, IR (KBR) cm-1: 3308 (Ar OH str), 3214 (Ar
NH str), 2920 (Ar CH str), 1663 (Cyc C=0 str), 158% C=C str), 1469 (Ali CH str), 973 (Ar C-ClI stry70 (Ar
CH out-of-plane bend). m/e: 330. Elemental analyS&cd%:Found% C 58.27:58.36, H 3.64:3.58, N 84.7.61.

2-(2-nitrophenyl)-4-oxoquinazolin-3(4H)-ylamino)acetic acid (2k):

C1eH12N4Os, Mol wt: 340, m.p: 189-90, yield: 82.98%max: 234, IR (KBR) cm-1: 3309 (Ar OH str), 3214 (NH
str), 3033 (Ar CH str), 1672 (Cyc C=0 str), 1600 =C str), 1558 (Ar NO2 str), 1470 (Ali CH str)8@ (Ar CH
out-of-plane bend). m/e: 341.

2-(3-nitrophenyl)-4-oxoquinazolin-3(4)-ylamino)acetic acid (2I):

C16H12N4Os, Mol wt: 340, m.p: 219-20, yield: 89.33%max: 230, IR (KBR) cm-1: 3306 (Ar OH str), 3220 (NH
str), 3033 (Ar CH str), 1676 (Cyc C=0 str), 1633 @=C str), 1533 (Ar NO2 str), 1469 (Ali CH str)3@ (Ar CH
out-of-plane bend). m/e: 341.

2-(3-methoxy phenyl)-4-oxoquinazolin-3(¥)-ylamino)acetic acid (2m):

C17H15N304, Mol wt: 325, m.p: 149-51, yield: 80.64%max: 220, IR (KBR) cm-1: 3315 (Ar OH str), 3264 (NH
str), 3056 (Ar CH str), 1676 (Cyc C=0 str), 1583 @=C str), 1430 (Ali CH str), 1287 (Ar C-O-C st767 (Ar CH
out-of-plane bend). m/e: 326.

Biological Activity

Antitubercular Activity:

All the synthesized compounds were tested for theiftro antitubercular activity againstnycobacterium
tuberculosis by agar dilution method [6]with the use of Middlebrook 7H-9 broth and standatdhin of M.
tuberculosis Hz;Rv. The basal medium was prepared according to faenue's instructions (Hi-Media) and
sterilized by autoclaving. 4.5 ml of broth was paaiinto each one of the sterile bottles. To thisymd of ADC
supplement is added. This supplement containsasaatiextrose and bovine serum albumin fractioenTdstock
solution of the compound was prepared (10mg / fFidm this appropriate amount of solution is transf@ to
media bottles to achieve final concentrations qf 325 100ug / ml. Finally 10ul suspensionhdtuberculosis strain
(100000 organisms/ml, adjusted by Mc Farland'siditsb standard) was transferred to each of the tahd
incubated at 37°C. Along with this one growth cohtwithout compound and drug controls were alsontaaned.
The bottles were inspected for growth twice a wkeka period of three weeks. The appearance ofditybwas
considered as growth and indicates resistancestodmpound. The growth was confirmed by making aasrfrom
each bottle and performing a ZN stain. The resarksproduced iifable 1.

Antibacterial activity

All the synthesized compounds were tested for theiibacterial activity against both gram positaved gram
negative organisms vizBacillus subtilis (NCIM 2697), Staphylococcus auereus (NCIM 2079), Escherichia coli
(NCIM 2065) and Klebsella pneumonia (NCIM 5082) The activity was performed by following the prouoesl of
cup plate agar diffusion method [7]. A sterile bonas used to prepare cups of 10 mm diameter imgiae media
spread with the microorganisms. 0.1 mL of inoculufo$ 10' to 10 CFU / mL population prepared from
standardized culture, adjusted with peptone wateay spread on the agar plate by spread plate tpahni
Accurately measured (0.1 mL) solution of each sanapld standard were added to the cups with a nipate. All
the plates were kept in a refrigerator at 2 to 8tCa period of two hours for effective diffusiof test compounds
and standards. Later, they were incubated at ¥8r°24 h. The presence of definite zones of infohitaround the
cup indicated antibacterial activity. The solvenhttol was run simultaneously to assess the agtafitDMSO,
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which was used as a solvent for sample. The diaroétee zone of inhibition was measured and reediid Table
1.

Antioxidant Activity
Free radical scavenging activity of the test conmusuwere determined by the 1,1- diphenyl picryl raygl

(DPPH) assay method [8]. Drug stock solution (1nmg-1) was diluted to final concentrations of 2648 and 10
mg mL-1 in methanol. DPPH methanol solution (1 rAl3 mmol) was added to 2.5 mL of drug solutions of
different concentrations and allowed to react atnrotemperature. After 30 min the absorbance valuese
measured at 518 nm and converted into the percemtatjoxidant activity. Methanol was used as thgesd and
ascorbic acid as the standard. The standard dedjwas ascorbic acid in a concentration of 10-4@judgResults

are presented ihable 1

Table 1: Biological activity of the compounds 2a-m

Antibacterial activity Antltub_e_rcular Antioxidant activity
(Zone of inhibition in mm) activity (% inhibition)
(Conc in pg/ml)
SILNo | Compd Code E.coli | K.pnemoniae | B.subtilis | Saureus Concentration 50ug/m 100 150 200

pg/mi pg/mi ng/mi
1 2a 20 19 15 15 >100 30.22 27.31 28.45 30.01
2 2b 15 20 16 17 >100 29.28 28.51 30.32 64.69
3 2c 20 19 15 17 >100 71.03 73.71 73.94 75.28
4 2d 18 18 15 17 >100 64.79 65.84 67.19 66.77
5 2e 20 15 17 18 >100 42.78 42.99 46.11 55.02
6 2f 18 16 15 16 >100 61.99 65.37 35.2D 42.06
7 2g 15 18 16 15 >10C 60.0Z 67.0¢ 69.7¢ 7745
8 2h 1¢ 15 15 12 >10C 44.0¢ 48.7( 51.5] 56.0¢
9 2i 20 18 16 17 >50 53.06 54.83 57.11 57.42
10 2j 19 16 14 15 >100 46.41 46.4] 46.5p 46.31
11 2k 20 17 13 15 >50 14.12] 13.71 15.1p 14.%4
12 2l 20 19 16 13 >100 8.72 53.37 54.21L 52.94
13 2m 18 16 16 18 >10C 50.6: 53.6¢ 69.8( 72.5¢
14 Streptomycil 25 26 20 20 -- -- -- -- --
15 Isoniazid - - - - 0.2
16 Rifampicin -- -- -- - 0.2

Fig 1: Scheme 1
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RESULTS AND DISCUSSION
The antitubercular activity of the synthesized coompls revealed that the compounds 2-(2-nitro-phehyl

oxoquinazolin-3(#)-yl amino)-acetic acid (2k) and 2-(4-oxog2tolylquinazolin-3(4)-yl amino)-acetic acid (2i)
were active at a concentration of 50pg/ml agaMgtobacterium tuberculosis while all other compounds were
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effective at a concentration of 100pg/ml. All thathesized compounds irrespective of various sulbisths have
shown moderate activity against both gram +ive grain —ive bacterial strains. The antioxidant attighowed
that the compounds (4-oxoetolyl-4H-quinazolin-3-ylamino)-acetic acid (2c) and 2-(4rophenyl)-4-
oxoquinazolin-3(#)-ylamino-acetic acid (2g) have profound antioxidactivity.
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